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Unlts and Vectors

* Physies s the most baste/ fundamental of all the sclences. (tis a
quantitative and an exact sclence (meaning everything has to be
expressed tn terms of numbers).

* The goal therefore is to express these Laws tnto mathematical forms.

* Slnee mathematics is the Language of physics, we should find a
way of quantifying physical quantities. one simplest way of
quantifying is to count.

* This wmethod is applicable wherever we have individual units such as
apples, oranges, people, or atoms.

nlts and Vectors

* Another method of quantifying ts measuring.

* Unlike counting, though, the process is inexact. when measuring
we no longer use tntegers to determine quantity.
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Unlts and Vectors

* The raw wmateriol of physics Ls measurement.
. 6\/@@ measurement Ls a compawﬁsow.

* When we say a boat s 18w long, it stmply means the boat is 1
times a certain length called a wetve.
I x 18 = 1 8mn : kgt 3x 1uy.

* ALl quantities kawe in physies have thus a unit which has been
agreed on internationally. These are called St umts.

nlts and Vectors

* There are seven fundamental quantities that are used to
define/derive quantitites.

* These quantities are called basic quantities or basic units. ( boss Unnk)

TABLE 1-5 Sl Base Quantities and Units

Quantity Unit Unit Abbreviation
| Length meter m v
2 Time second s v
3 Mass kilogram kg v
4  Electric current ampere A “—
S Temperature kelvin K c
( Amount of substance mole fno]
7 Luminous intensity candela cd
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TABLE 1-3 Some Masses

Kilograms
Object (approximate)
Electron 107 kg
Proton, neutron 107% kg
DNA molecule 1077 kg
Bacterium 1075 kg
Mosquito 107 kg
Plum 107" kg
Human 10* kg
Ship 10° kg
Earth 6 % 10* kg
Sun 2% 10% kg
Galaxy 10" kg
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|3I2 {'o‘ 2 — Ol getd TABLE 1-4" Metric (S) Prefixes
TABLE 1-3 Some Masses fox Prefix ~ Abbreviation  Value
: oo otta Y 102
Object (a::(:r‘:)ximate) l-/ ictta Z 107
ﬂ M B exa E 1018
Electron 1070 kg peta 2 101
Proton, neutron 10 kg 06 6 tera b 1012
> DNA molecule 10717 kg 1 giga G 10:
’ o - M 10
Bacterium 10;5 kg - \o - " @
Mosquito 10_1 kg - oD 000 R - 5 B
Plum 107 kg deka da 10!
Human 10 kg 1 q B deci d 10! cm
Ship 10° kg - centi ¢ 19‘2 J
Earth 6 X 1024 ki — milli m 10°
e 30 g - I 000 000 ODO micro’ n 106 v Z
Sun 2% 10 kg —_ o
41 - | 0 q nano n Y
Galaxy 10 kg = pico P 1012
femto f 1078
’\ C . I ,0" '5’ atto a 1078
- " ’_> S F- ~ ' 5 X zepto E 1074
,\ -2 yocto y 1074
— (‘D m " is the Greek letter “mu.”
1072 0 = o0o0)m
14
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Dot = leOoj
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To apply the chain-link method:

1.
2.

Write down the original value and units.

Set this equal to itself, only now with units written

as a fraction.

Multiply by conversion factors to cancel undesired
units and leave only desired final units.

Invert some conversion factors to get the undesired
units to cancel, if needed.

Multiply the numbers across the top.

Multiply the numbers across the bottom.

Divide the top result by the bottom result.

S‘Lj

Record the final value.
Add on the desired final units (top and bottom) that
are left over after cancelling.

R go. BN Oy T

The chain-link method of unit conversion prevents mistakes by keeping track of all the values, units, and conversion factors.
1oo0y 4
_—

s
kg — 9

’Lﬁ:,mj

- 3;’29 x (0003 _ = o0

1%\ -
— o
3”—3 39«1053 = Sars .
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Convert 100 ft into metres.

4

0.3048 m

100 ft = 100 ft x (1) = 100 f/tx(
-

o )=30m
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Everyday Example: Heart rate

Carlotta wants to determine her heart rate in BPM. She counts nine
pulses is in_six seconds. She then uses a conversion factor of ten to

convert from beats per six seconds to BPM and determines her heart

rate to be 90 BPM: Bests / .
Cf b 1‘2 Qo A0
S wd (6% 4
Dbeats 60 serermds Dbeats x 10 90 beats
0\9 G LS e fj. ..f" = = — = = —
o‘/ PRl ik i esecanos G seeeriils ( 1Lminuie ) ninute nvinute
Gos e
— = 90 BrmM
9\9 - /_/ —
W2 2 4ovtm <
A"
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Lusg , 12772

\

1ug=10%gand1ml= 10731
—_— —
va\El’ﬁ lml 10738

2w —
\0}1- Jwa L

10731 5x1073 1

Example: An ampoule contains a
solution of drug of 300 ug/5mL.
Convert this dose into g/L

_g) 5 ( 1mf) _ 300x1076g _ 0.06 ~ 0.1 g/1

e
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Everyday Example

Ronnie wants to estimate how much money he will spend on gas
driving back and forth from campus this term. A round-trip to campus
is 14.2 miles, his car typically gets 27 miles per gallon (MPG) and gas
is currently $2.86 per gallon. He needs to drive to campus and back
four times per week. Let's predict his cost for gas during the 11 week

term.

Wt 11 weeks [ 4Airips 14.2 miles 1 gallon 2 86 dollars
Rt =5 1 term 1 week 1 trip 2 miles 1 gallon

_ (65.18 dollars

) = 66.18 Dollars per term
1term

23
Detr kvt 5 SOBPM
Everyday Examples: Heart Beats Per Lifetime Q0 s —2 Lo
= %0y
We start with the average lifespan, which we will round to 80 years . 5 '1~ -
for simplicity: b A 23\ ¥ §b i 9] \044\') -
N RS O Nl
%o - WY 1 M x % v 368 x24
. X o
S0y = sage (MSIAE) (UK (Gomi) (SO0 G50 oo
GO X $0YX3bs X2 X6D
We have estimated that one lifetime will contain over three billion
beats!
24
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Exercises

You want to give 50 mg/kg of Fortaz to a child who weighs 25.5 kg.
Fortaz is available in an oral suspension labeled 100 mg/mL. How

many mL should be administered?

0>y, X 250505 x| e dwe
rfbm\&

27

e

50 ms. 2;.;/% x Iml _ 225,

> )2 8ml

28



3/29/2022

29

67",0(/';)”“(4,”\/—\«/%/ Uf/{”"/ﬁa y dmrr—foﬂ/{'/ ML;»-VQ
Le /M‘-) e A S A 7

30



3/29/2022

S b pd w vt

L LA/(M >4~—Ly
5'51”“‘“/1,\,,, s turrd

| snees

o |Vt

31

Aﬂ{dl/'/oh oL Secalars

5}/)45 SCA/LAJ’S e Sim//ﬁ? AV b
"“7¢T‘f/5—¢n AM? g n fu-_lﬂg e Con

— S kyp F 345 = Sky.

32



3/29/2022

33

MMWL&)‘, 7 Ut&lé\’s )

OCWL;:”L-./ Ucchn A o~cd Uschn R

an Arrow/ on /&74, ov Mdl Fa«,

—_—

vekn: A o A o 8
megnibde: JA] = A
k) =B

34

5.,/(,,\/(,\,«&/



3/29/2022

35

Y (A ; ,2 Ueetdfin—s

Cortoiood
8 Z
/.;" /H o, - >

=

A,
an},,A;ahmM’lﬂ“ '
Py ,lev&nfh oo A Gl &

BS MM



3/29/2022

Az/{ —‘6‘2'% : -

2A

@ A ,
M,;'Mwi"y"y"”‘/&d"‘"{“‘%

\/tul'k/‘fb'/—} a Uff‘/k\’ U\"/bt‘ Same me3

37

; ;,}ng.knw
Lery A, -
borrroo
The diechon ~> the 15 bhe arnglyc
thed (8) -
Bk b Ao e deserbe B )

B8



3/29/2022

pescribing drecho 0.

Divechin Can bo desentbcdAd 17 Azrms %

[ With respek b 0 oot ane clodkwiss
S

/
& > O

2 W rH W S  The o — barra

° el tVve 7“‘\)([5

©
/"’/7 > MmN

—_ N— s
/
2° below —X—&XS

39

3. quM notatio,
NW NE

b~

waf \< 5 M=
z/

> ¢
$V\) N/ S~

S

40



3/29/2022

E)(ﬁm/a/ﬂ(, )
/- ﬂ’ UM/t—-l dw—r-fl/ﬁ,f( NE o SE o~ Sw o~ )
Cre wtr &£ 45° .

2. UDechy A duebd & Sonth [ Est
Is 4 vecfw WA m,«,?ﬁ}o&/r-c;ob’,{ )i

e e

%
0 se

1

M oasterty divechian but robatd 8° Suk

41

Veehdre ocnh mog B and dimehed 5 /%2
Weshrty darechdn bt rhtad 87 SouiA

O’ Sowlk 4% wesl -

o 9° Sw
U"VA"( nofla Ao~ BJ/ ﬂ";w

42

St g



3/29/2022

20~

(24

, doonN 9@ 20°

. 200w~ @ 30

e 200N @ 2/0°

below He

;\J,a,al’w-p = Yy

Sout ¢) wesl] .

. Loon B 307

e Go0O N @ 30. Ghove I

~+ve. X— AaY¥rg

. 4eon B 30 ant g eut

43

—

+ 50wy W 330°

oy
o
0 50”’\ @ 30
"T\.(' +VR X— &AY\ S
-~

? 50m > %5°

Q %0
50

la%)

be lno

Sodt 4 ecsl

son/
3,,\
7
L 5on D 1207
o
é $on @ 600 A/GM
e —ve X — vy
AU,

44

St __e



3/29/2022

VYV

T

. 9q0°

;90 cove +ve ooy
~ N

45

N ddibim od obh R 4 Uchos -

e s
o |

46



3/29/2022

47




3/29/2022

— lomed e heed ) e fisE R
b e ) e S Lt

3
-
/A

’//'/\.&W veebr (’Q-’:A‘*’i) A i e
Ao foomn toa Al V) i 3 Vedn bl hp v ik
el gl =5 | A b

49

/7\, AM/S /.,,,.:ucwédé( &S km' eesfweard a_of
20 km o A il o W.?

Jede

_ 206, - APk = ocm

- "'7
A = 45 Con
S aaﬂ,auw ~
d=AAn ot S SOy
Ho Start & end pornf
~ 5 @ 2° g

50



3/29/2022

(I1) Three vectors are shown i Fig. 3-35. Their magnitudes
are given in arbitrary units. Determine the sum of the three
vectors. Giive the resultant in terms of (a) components,
(b) magnitude and angle with the +.x axis,

W
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56.0% PR o
j T80

FIGURE 3-35 € (=310
Problems 9. 10, 11. 12, and 13.
Vector magnitudes are given
in arbitrary units.
==
ol -
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= A+ (- &)
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